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Description 
Fuel feed unit 

The invention relates to a fuel feed unit for a motor vehicle 
having a fuel pump which is driven by an electric motor, and 
having a rotor of the fuel pump arranged between two housing 
parts, the rotor being fastened in a rotationally fixed manner 
to a shaft of the electric motor. 

Fuel feed units of this type are frequently used in modern-day 
motor vehicles and are known from practice. The housing parts 
of the fuel pump are produced mainly from metal or a sintered 
ceramic, or have a sintered bush, which is pressed into 
plastic, as a bearing for the shaft. The housing parts are 
separated from the rotor by a particularly small clearance and 
thus form a gap seal of the fuel pump. Heat input as a result 
of friction or heat from the electric motor leads, however, to 
the housing parts and the rotor expanding, and thus to a 
reduction in the gap between the housing parts and the rotor. 
As a result, further friction occurs in the fuel pump which, in 
the worst case, causes the later to become jammed. The fuel 
pump seizes after a very short time in particular during dry 
running of the fuel feed unit. 

The problem^on which the invention is based is that of 
developing a fuel feed unit of the type mentioned in the 
introduction in such a way that the fuel pump is largely 
prevented from seizing, in particular during dry running. 

The problem is solved according to the invention in that at 
least one of the housing parts has an expansion joint. 



This embodiment allows the housing part to expand in the event 
of heat input or friction. The change in shape of the housing 
parts can be absorbed by means of corresponding arrangement of 
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the expansion joint or of a plurality of expansion joints and 
can thus be kept away from the mounting of the shaft and from 
the rotor. The gap seal between the housing parts and the rotor 
can be kept largely constant by means of 
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the invention even in the event of thermal expansion of the 
housing parts. As a result, the generation of further friction 
is kept particularly low, and the fuel pump is largely- 
prevented from seizing. The fuel feed unit according to the 
invention can therefore be operated in a dry state and thus 
without fuel for a particularly long period of time without the 
fuel pump seizing. 

The fuel feed unit according to the invention can be produced 
in a particularly cost-effective manner if at least one of the 
housing parts is produced from plastic and if the plastic forms 
a bearing shell for directly mounting the shaft. In known fuel 
feed units for gasoline fuels, the housing parts, including the 
bearing for the shaft, could not be produced entirely from 
plastic since a change in shape as a result of swelling of the 
plastic on contact with fuel, in addition to that caused by the 
heat input from the electric motor, prevents the housing parts 
from being sealed off with respect to the rotor. The expansion 
joints according to the invention absorb the change in shape of 
the plastic as a result of swelling and thus prevent the gap 
seal with respect to the rotor and a bearing gap with respect 
to the shaft from being altered. A further advantage of the use 
of plastic as a housing part is that heat generated by the 
electric motor is particularly badly conducted. This leads to a 
further reduction of friction in the fuel pump. 

According to another advantageous refinement of the invention, 
changes in shape occurring in both the axial and radial 
directions can be easily compensated for by means of 
corresponding arrangement of the expansion joints if the 
housing part which faces toward the electric motor has a radial 
section which runs toward the shaft and an axial section which 
leads away from the rotor parallel to the shaft. 

According to another advantageous refinement of the invention, 
heat input into the housing part which faces the electric motor 
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can be kept particularly low if the expansion joint is arranged 
on the axial section near the rotor and 



PCT/EP2004/051637 - 3 - 

2003P10528WOUS 

is embodied as a spacing of the housing part from the shaft. 

According to another advantageous refinement of the invention, 
friction in the region of the bearing of the shaft can be 
further reduced if the expansion joint runs over approximately 
half of the axial section. 

According to another advantageous refinement of the invention, 
friction in the region of the bearing of the shaft can be 
further reduced if the expansion joint on the axial section 
runs over the entire height of the radial section. The radial 
section of the housing part which faces toward the electric 
motor can as a result expand in its plane without leading to 
increased friction in the bearing of the shaft. 

According to another advantageous refinement of the invention, 
deformation of one of the sections as a result of a change in 
shape of the other section can be easily avoided if the 
expansion joint is arranged in the corner region at which the 
two sections adjoin one another. 

According to another advantageous refinement of the invention, 
interference in the gap seal between the housing parts and the 
rotor can be easily prevented if the expansion joint is 
arranged on that side of the housing part facing toward the 
electric motor which faces away from the rotor. 

According to another advantageous refinement of the invention, 
the housing part which faces toward the electric motor can be 
produced in a particularly cost-effective manner in an 
injection mold, from which the molding can be removed axial ly, 
if the expansion joint is embodied as a groove which runs all 
the way around the axial section. 
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The production costs of the fuel feed unit according to the 
invention can be further reduced if the axial section and the 
radial section are produced in one piece. 
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The invention permits a large number of embodiments. In order 
to further clarify its basic principle, one of them is 
described in the following and is illustrated in the drawing, 
in which: 

Figure 1 shows a fuel feed unit according to the invention for 
a motor vehicle, 

Figure 2 shows a greatly enlarged illustration of a partial 
region II of a fuel pump of the feed unit from figure 
1. 

Figure 1 shows a fuel feed unit, intended for arrangement in a 
fuel tank of a motor vehicle, having a housing 1 and having a 
fuel pump 3 driven by an electric motor 2. The fuel pump 3 is 
embodied as a side-channel pump and has a rotor 6 which is 
rotatably arranged between two housing parts 4, 5. The rotor 6 
is fastened to a shaft 7 of the electric motor 2. The electric 
motor 2 has a rotor 9, which includes coils 8 and the shaft 7, 
and a stator 10, with magnetic shells, which is connected to 
the housing 1. The electric motor 2 can be supplied with 
electric current by means of electrical contacts 11 which are 
arranged on the outside of the housing 1. The feed unit has an 
axial bearing 12 with a ball 13, which is arranged in the 
housing part 5 facing away from the electric motor 2 and 
supports the shaft 7, and a radial bearing 14 in the housing 
part 4 which faces toward the electric motor 2 . 

When the rotor 6 is driven, the fuel pump 3 sucks in fuel via a 
suction duct 15 and feeds said fuel via an outlet duct 16 into 
the housing 1 of the feed unit. The fuel then flows through the 
electric motor 2 in a gap between the stator 10 and the rotor 
9. For clarity, the fuel flows are indicated by arrows in the 
drawing. The fuel then flows via a non-return valve 17 to a 
connecting pipe 18. A fuel line (not illustrated) which is 
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connected to an internal combustion engine of the motor vehicle 
can be connected to the connecting pipe 18 . 
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Figure 2 shows a greatly enlarged view of a partial region of 
the housing part 4, which is arranged between the rotor 6 and 
the electric motor 2, in the region of the shaft 7. The housing 
part 4, which faces toward the electric motor 2, of the fuel 
pump 3 has a radial section 19 which runs toward the shaft 7, 
and an axial section 20 which is arranged parallel to the shaft 
7. A first expansion joint 21 runs, adjacent to the shaft 7, 
over half of the axial section 20 from the rotor 6. The radial 
bearing 14 of the shaft 7 is arranged on the second half of the 
axial section 20. A second expansion joint 22 is embodied as a 
groove which is arranged in the radial section 19 and runs 
continuously around the axial section 20. 

During dry running, and thus when fuel is not being fed, heat 
generated by the electric motor 2 is introduced into the fuel 
pump 3 via that region of the axial section 20 which is 
embodied as a radial bearing 14. Only an insignificant amount 
of heat can be transmitted to the fuel pump 3 in the expansion 
joint 21 of the axial section 20, since the housing part 4 is 
at a distance from the shaft 7 here. For clarity, the flow of 
heat is indicated in the drawing by arrows. The heat can lead 
to expansion of the axial section 20 in the radial direction. 
During dry running, and thus when fuel is not being fed, 
friction heat generated by the fuel pump 3 leads to expansion 
of the radial section 19 in a direction toward the shaft 7 . The 
radial section 19 can expand, by means of the two expansion 
joints 21, 22, a small amount in the direction of the shaft 7 
without introducing forces into the radial bearing 14. For 
clarity, expansions of the housing part 4, which is arranged 
between the fuel pump 3 and the electric motor 2 from figure 1, 
which result from a temperature increase are illustrated by a 
dash-dotted line in the drawing. 

The invention has been illustrated by way of example on a side- 
channel pump. The fuel pump 3 can of course also be a 
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peripheral pump or a positive displacement pump such as a so- 
called G-rotor pump. 
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Patent claims 

1. A fuel feed unit for a motor vehicle having a fuel pump 
which is driven by an electric motor, and having a rotor of the 
fuel pump arranged between two housing parts, the rotor being 
fastened in a rotationally fixed manner to a shaft of the 
electric motor, characterized in that at least one of the 
housing parts (4, 5) has an expansion joint (21, 22). 

2. The fuel feed unit as claimed in claim 1, characterized in 
that at least one of the housing parts (4, 5) is produced from 
plastic and in that the plastic forms a bearing shell for 
directly mounting the shaft (7). 

3. The fuel feed unit as claimed in claim 1 or 2, 
characterized in that the housing part (4) which faces toward 
the electric motor (2) has a radial section (19) which runs 
toward the shaft (7) and an axial section (20) which leads away 
from the rotor (6) parallel to the shaft (7). 

4. The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the expansion joint 
(21) is arranged on the axial section (20) near the rotor (6) 
and is embodied as a spacing of the housing part (4) from the 
shaft (7) . 

5. The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the expansion joint 
(21) runs over approximately half of the axial section (20) . 

6. The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the expansion joint 
(21) on the axial section (20) runs over the entire height of 
the radial section (19) . 
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7 . The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the expansion joint 
(22) is arranged in the corner region at which the two sections 
(19, 20) adjoin one another. 

8. The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the expansion joint 
(22) is arranged on the side of the housing part (4) facing 
faces toward the electric motor (2) which faces away from the 
rotor (6) . 

9. The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the expansion joint 
(22) is embodied as a groove which runs all the way around the 
axial section (20). 

10. The fuel feed unit as claimed in at least one of the 
preceding claims, characterized in that the axial section (20) 
and the radial section (19) are produced in one piece. 
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